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- • T-v'^Wi'^^^M^ti^. TIB— KSC (2) TSSn-5:/U>7>x>7 h*^<^>2riH&^ i:-r-5:i<i::<»W^ bV^o 

[0 0 2 81 



[{1:4] 

((D)p 

CRHx);;3rQ-OH (1) 

n a „ 

o 

[0 0 2 9] 

[{k5] 

(0)p 

C Ri-6XV3;;-Q- O" (2) 
n a „ 

o 

[0 0 3 0] 

(-^iC (1) Rl>'-)eSC (2) Rili, S^S^WT'S^ltTli^^.^Si^i^^bTki^axttBglS^^ff-r^^i 
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^lll^^©«^Ha = 1 t;^D. p = 0<O<i:#7!>^x;i'7-<>iE, p= 1 ©i#*U;U3^>g^TfeSo QAifilJl^cDi 
a = 2. p = 0<D*7.7'C>SEi:>a:-5. 



4€Ba 2005-8872 



(8) 

[0 0 3 2] 
[0 0 3 3] 

(2) tt^cDRitt, B^»^Wr*c:t*«**3 5liC£tT©3^#i^^<k7KS(IS, Xtt«Sfl^»l^a*»e.!S« 

iflficDST*?>:i<i:A«*T*bt^. ^SiS^^kTKigStbTti, '<>-bf>, -)ry9^)y. 'f>x>. f 

CO 0 3 4] 

□ '^>^'7;u:tnx5^;ni©7;i':tD7;P^;i'S ; ->i7D^:^->jus#o->d7oT;i'^;i/S ; x^x;i'S ; 
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[0 0 5 1] 
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O CO2H 
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. m4fs.mmit^mmm2 2m r:t«^j«i vj miH (i 9 9 2) s*fl:^^igii5triE«c$nTL>s. f^^w^^:^ 

[0 0 6 9] 
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n-5t)CDT(i;^Vi, -leSC (1) {l43liT. n*iO©«^<^{l:^!a«, JEHTtOX^l-^^K ( (K-1) ~ (K-6) 
[0 0 7 2] 

[{1:2 5] 



K-1 
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H3C02C 
K-2 



HaC-^^-SOaH 
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K-3 




K-4 K-5 K-6 
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:k\Z. (1) iriJl^T, n*nT«)0, XAiR2'^'*>-5«^ (3) ) (Dif^mt. EkT<D7.}V^> 

m. ( (L-1) ~ (L-3) ) *«*tfe.n*. 
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[0 0 7 6] 
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H3C0, 




O SO3H 



M-1 

[0 0 7 7] 

:k\Z. -j&iC (4) I'jSViT, mdnoS^TfetjT, R R 2 35«:7x-l/'>S-?-<D(l&(Dli^ 

©fb^i^n. £;to;^;1'iJ^>^ ( (n-d jkzs (n-2) ) *t*tfe>n-&. 

[0 0 7 8] 
Ut2 81 

O SO3H 




N-1 N-2 
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&.y<D7s)v^>m ( (o-i) - (0-6) ) ami-fi^ti^, 
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6 SO3H 
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O SO3H 

0-2 




0 :nL II 

6 SO3H 

0-3 




O SO3H 

0-4 



HaC 




S03H 



•COCH2S03H 



0-6 



0-5 

[00 8 1] 

] i773H(i9 7 8^) %m%n mzmwi^nxi^^o i^wm7.)i^^>m(DR^mf3.'^m:^m\t. %s 

[0 0 8 2] 



Ut3 0] 




[0 0 8 3] 

(E^$n^t)COT(mVi. — (RiC (1) f343liT, n j5< 0 (D«^<D<b^i|*Hi. KTOJ^-'l'^-f >S ( (P-1) ~ ( 
P - 6) ) f}mifitl^, 
[0 0 8 4] 
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P-4 



(25) 



H3C-^~Vs02H ^ 



P-1 P-2 



P-3 



cc^scH cgL3o.H 



S^SOaH ^^^O-^SOiH ^^SOzH 

P-5 P-6 



to 0 8 5} 

^iFyz. -«siC (1) trjsiiT, n7jiir*0. x*tR2Ta&«.ii^ (-jftiC (3) ) <r>{t^m\t. &.T<D:^)Vy4 

>^ ( (Q-l) ~ (Q-5) ) 7ii#tf6n?.. 
[0 0 8 6] 
Mfc3 2] 





Q-5 

to 0 8 7} 

-^SC (4). tciJV^T, mdnco«-&T$)t>T> R i A^7xz.;i'S. R 2 dS7xr:W->a©S-&{D^b^i)li, £AT 
©7.;l^7^>^ ( (R-1) RZS (R-2) ) *i^tf?.n-5, 
to 0 8 8] 
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R-1 R-2 

[0 0 8 9] 

^$n^t)<DT«;5:V^» -jKiC (1) fC^fet^T. ni)iO<Dm't<D{t'tm\i. SK'TO^T.y ^ >ik ( (S-1) ( 
S-2) ) TiS^lf^iaS, 
[0 0 9 0] 



Ut3 4] 




S-1 S-1 

t<t3 5 1 




T-1 

[0 0 9 1] 

>K (T-1) A^^if ^ns. 

[0 0 9 2] 
lit3 5] 




T-1 

[0 0 9 3] 



49632005-8872 



(27) 

[0 0 9 4] 

BP*., ^2iz^-r^o\z. M^^A^^t^&iR-r^tmm-mm (si) ^wnzu*). ^zt^^mmBmm (ti) 
\tfs:i ibfi^^ s.^)\^^-^W)izj::Dmm-^tirz^±m-iyi->it. m^mm<D^^m^i'^)i'*^'i&!&^^^(Dmf^ 

iZiilOm^t^o :i-Dtf'i7A-f:^> (Eu3+) x\t. ^ D ot)^i7 p 2^<^M^t>i^^^<D^^<Dm^i)i^&t ^ 
t3tAe.nTl>-&. xJl'tf'i^A'f (Tb3+) Tti, & D 4*^6©lifeW^3t*«e^S. Ztli3m 

(D^±m'i^>(Dm^7.^i7 h)uzmvx\i. sk~f<D:scm\ztim.^tix^^^ (Sin^m m*. i^±m<Dm^, is 
4H (1 9 9 9^) ^b^i^A) , t.rz. jL:^)i'^-Ji^m(Dmm\zin-f^^mm^m<Dx.^)i^-<D^mt, ^^^^ 
^(DE.mm:i-^)v^- (Ti) tf^±m7cm-i:t>$i<^<Dm^^mmv^<Dm^^m^vfzm^\zii^^TWi^-^nx 

Bulletin of The Ch em ical Society of Japan. Vo 
1.43, 1955-1962 (197 0)^). 
[0 0 9 5] 

:$-Mm(Dj^mf)mm^ti^m^mmi oizai^^xit, f^±m7im^:t>^^o:>^&:^tLxmm-^ti^7^mmm^ 
*Lv^„ m^ozrv-yT.^yvm.^^^tz^^. ^±m7tm-<-ty^mm^-^^it^(DU^i-t\^x<D-:fv>7.7- 

[0 0 9 6] 

>i!<DHa«x;^;i'=^:-tt, 2 5 5 k J /m o 1 0 , ^■ro©{*:ft:^!^Tab-& V u >©=fiax:^i;i'^- 
tt, 2 5 8 k J/mo 1 TfeO. -€-0^1*3 k J/mo 1 Xh^ltib. e#:{t^i^©=fi«x:*.;l/:^-H, OL-Dtf 

';7A'f *>©iafi*^igx;^i;m^- o t> a k j /mo i tt±i« v^c t bv». 

[0 0 9 7] 

Eu 3+^:t><^)5Di«j6aii, 19. lOOcm- 1 (2 2 8. SkJ/mol) t^SSnTUO (Chem 
ical Review. Vol. 82. ^541~552H (1982) ) . CinJ: l?ffit>Ha«X:^!.;W^-<D7 
yYy±> (17 6k J/mo 1) ^hf^> (2 0 2 k J/mo 1) <D > 7. -y K^-f^t^SrEfir^fT^E u 

550~605H (2002) (3fet{k^<D»|tli|i«SM^ilS. AS) Hd^^^f ^.tl*. 
[0 0 9 8] 

^%^m\ 2\z'^'i^n^^%w\z'^^^ir\^^±m7tm^-^ymmt. nmowL^*^^. mn. -wl^ (s) xm 

AsLDr (5) 

(-jgiC (5) tl^, AH, S^^(3S!*oTl.iTfciV^Stlj2ebfc-)SiC (2) TS^5tl.5 :/U->;^-r KS-I' :t>TS 



49112005-8872 



(28) 

[0 0 9 9] 
[0 10 0] 

v^X +/'J>, -fy^^yUX 7x:>->h'Jv?>, 2, 2' -fe'Jv>, 1. 1 0-7x:^>hP'J>^*«*^f 

e.n-5. 7S>:t^vH<i:LTti, t'J v>-N-:t+-> h\ 2, 2* -fe'Jv'>-N. N' - -> K^ro± 

[0101] 

^mm^^<D2m^tEr^m'^\t. iz)(D)v^7.m&it'^<^x2m<D^ffymiiL^tmmf3.m^i:ti^xh^^^o f^a, 

7'J-;PS> 7;i':3vi|r;l'S, 7y)V^}Vm. 7^J-)V:t=¥'^&. Any>S^A«iif*L.Vi. 
[0 10 2] 

^«l&Efi:^a:bTfilffl-r*;i"f 7.^a<k^iKl (D) <DM:i^m (1~2 3) €:£ATlrfl9*r*. 
[0 10 3] 



^§92005-8872 



(29) 

[{k3 61 




to 1 0 41 
[0 10 51 
[0 10 61 



4$ 692005-8872 



(30) 

10 10 7] 

[0 10 8] 
[0 10 9] 

<*sr#5:i<i:*sT-#-s>*^ m^nrz$§i^ini^^-rn\i. mm<D&\,^^m^m^n. ^Tt^Ess-r^^ftE^roi**-^ 

[0 110] 

-. - ^mm<D]&mizi=\,^xmm'r^^i^=^^ m^mm(D^^mm^^m'&<D%^^m\t. ^^m^f^^oy^&^wnz^ 

[0 111] 

rL-otfC^A (Eu) (Tb) «g#Hitife«3tflct;&:«>. -S-roflfefr, Wfett'^/'JC? 

A (Tm) jlfe*^ 'i'A (Ho) , x;Ut'":7A (Er) , -y-7'J>:7A (Sm) . J^XT'd 

v":7A (Dy) (O^S^mzJ^fO. m^m^mt:/y±:^i^J^ (Pr) 0»e>ni), c:ne.(D«§#:OEfi^i 

■H^fe3te^^*^^.©?ttrJ;Of83fe-r^fc«Tfe^. ^^^^««, iiS. 8 0 0~3 5 0 0SSTfe-2>. 
[0 112] 

2|s:*»SC0Jgffi:^)«iSffl$n^^^«Ml Otd^iSViT. #3te#Sl2H> «SJAtf, a-D tf-t7Al|{!^Sr#*-r^M7l£<*: 

. mUir^ii.mizm^'^<Di&<D:^m\z^<om&^ti^o Sfc, LED<D-^Mfj:j^liTa&^i@#^j^4^JOS^trtt. x 

[0 113] 

mm-r^^tb\zm^^n^mmthx\-s.. mn. f^-^m^mm. f^mim&m. ^mit^mmmmif^ti?>, 

jjg : x.^^'>mm : 7iy-;H»llg. ->'J 



19632005-8872 



(31) 

[0 114] 

*IIJS©}BJ875JjgfflStlSfg3tSei on, *||ig©}gfil»r*3tiT0iJ^-rSf&±S7cSI-f^>«#«3linAT, M\Z 
[0 1151 

>Jg. h«J77-;U?S€|W^7tfe^*^e.;a*^SI^7te*, ZnS:Ag, Srs (PO4) 3 CI :Eu 

, BaMgAlioOi7 : E u^roSSIttim3t<^*«*tf ^.tlS. 
[0 116] 

-i S. )i^^(D^^^mi!)^iU^^mM^i^, feSV^n. ZnS:Cu, ZnS:CuAl, BaMgA 1 1 qOi 7 

:Eu. Mnm<Dmmft9tmmif<E>ti^o 

[0 117] 
[0 118] 

^1 i±{rEB-rn«<kt.^o ^<D«^. «fem3t#, m^M^i^tiin-rhhm-omm'pizm'^^ 

[0 119] 

*ifejfi<Djg^AJjiffl$n2)f!3tessi otri3iiTdeffl$nsi^3tro5Sr»»isss:W-r«yw>;^7^'y \^m^:t 



[^SS^] 
[0 12 0] 



4% B3 2005-8872 



(32) 

[0121] 

-JKiC (1) T«$n**;P5K>K'f:t>0«<*:|k^«!J (Ri- (X) n-H) (1~1 2) <0=.mmj:^)l^- 

ffl^. gfi^oxiK ( ^9ttit^<omm m55o~605H (2002) ijfttit^<o9mmmmR^m. %m) *^ 

[0 12 2] 



4€ 6a 2005-8872 



(33) 





R,-(X)n-H 


(kJ mol"') 


R,-(X)n-COOH 




1 


COO 


331 


CCO 

COOH 


m 


2 


a? 


287 


OgLco. 


m 


3 


o 


287 


O COOH 




4 


o 


287 


O CO2H 




5 


CcO 


282 


CgO 

COOH 




6 


o 
o 


261 


0 

0 


m 


7 




260 


COOH 




8 




258 


C02H 




9 


OCX, 


258 


car 




10 


o 


211 


0 C02H 


M 


11 




203 


^~~^^~~C02H 




12 


CCO 


178 


CO2H 





[0 12 3] 

^^mm 1 ) 



49^2005-8872 



(34) 

[0 12 4] 

2 9 k J/mo 1) J;Oii!<, Ztli(Dtl}i't->m^m^^rc::i-a}^OM^^mt. 3 7 5 nm(D^!^^^^^'r 

i?T'J>©«fr, i7VU>**2 5 8 k J/mo 1 T^O. i^T'J >*^e,^®Sn2)i7 VJ >;<7;^3f^>gl*^2 5 5 k J 
/mo -ewMttSk J/mo 1 t/hStitXDTfe-S*^?). ^♦^{k^iJCOHS^Sx^^jl'^^-ffiAia^ii^S 

CO 1 2 5] 
(it«««l 1 ) 

gUr^b^il 0~1 2cD*;l'5j<>i?<i:. ffil!)Efi^i:LT7x:f>hn'J >t LTHSStfU 1 tmmz=L 

-nhr':7Al§(*:$r^fi£b, -^^bit saSOa-P t!C7Af§#:HOtiT. 3 7 5 nmC0SI51-^^5!^r-5L EDl^ J; 
0?5^fe553te©Wil5Ji:£Ux f^m^^i\zmvit, atiOiS**^?), i 0~i 2ro:*;;i'7i^>Kro=»«x^;i'^-H 
, jL-De':7A-1':t>c7)®e*^ffix:?.;i'^-U'<;i/ (i|t)2 2 9 k J /mo l ) i:K>f&<. Z.ni^<Di3)V^>mt:m^^ 
^ta-Dtf-^^A^flstt. 3 7 5 nm©Sli1.5t<&^Jtr*LEDHJ;0. l^^-ftlh^^VfS.fl^^rzo 
[0 12 6] 

[0127] 



[<k3 7] 




[0 12 8] 

nmm 2 izii^^T mm hrzEui!§w<DRt:>K)\z. Tm\z7pLftmm(DEu$§w^m^^^m\t. mmm2iimct^i^ 

[0 12 9] 



^682005-8872 



(35) 

[<t3 8] 




[0 13 0] 
(Jt«fi«J2) 

^mm2izii^^x^mvftEumi^<of^t:>r)iz. Tfs\zmi^tzmT&<D0-i^drb>^mw-c$>i>. eu (tta) 
aPhen (ic*, TTAtti- (2-xy-f;v) -4. 4. 4 - h »j :7;v:tD- 1 , 3 h^^b 

, Phenttl. 1 0-7x:^>hP'J>^&«-r) S^fflV^-Sffifi. 2 iraCSf^SrfrViiKftltSrS^ffibfe. 

[0131] 
[ft 3 9 ] 




[0 13 2] 

(lteJ{«J3) 

^mm2izi=\^'^x&.mvrzEu^w<Dn.t)ioiz. ymiiz^Lfzm&<De-i^^h>^^wx$>^. eu (dbm) 

[0 13 31 



43 €92005-8872 



(36) 

[{b4 0] 




[0 13 4] 
[0 13 5] 

2 O 2 S : E u ©«&5KtCJt'<. i^J 1 . 5m<D5!^X'^i7 h;i^^^^SSILit. 
[0 13 6] 

mmm2iZt=\^^X^mVftEu^i^tn^^^i^ (.S T , Ca, Ba, Mg) 10 (PO4) qC \ : Eutm^ 
m^i^ZnS :Cu. Au. Alt^. a«itT2 2 : 1 5: 6 3 WfiJ-&Tjg^b. CinSrit^'J fzi;l.T;l':3-;l'7K 
mm'P\z^WLVtt^)-mWi^X'7-( H:tf7X±tr^^|iS£«lb^3t#eS:f^SSbfc. ::(Dmjt«=Blrhf-i7jS«j!iJ3 7 5 
nmODLED (Bffi^t^XllttSi^aSS. p°p«NSHU5 5 0) OSI^I-^^rMWUSSe 5 0 0 0 KfeKffiS (x. 
y=(0. 345, 0. 354) OSfe^tSW/t. 

[0 13 7] 

(Eu (AQ2CA) 3 P h e n CD-g-fS) 
0. 76g (3. Ommo 1) <D7 y b y >- 2 -tl)l^^->m (i^AT, AQ2CAtVie)) , 0. 20g (1 
. Ommo 1) Wl. 1 0-7x:^>hD'J>l;!jcfB'fe, ^OcC^O. 32g (3. 0mm ol) ©2. 2'. --iS.y 

i^x^y-ji^. x^y-;i//*=i 0 0/3 (#:«tij^) (om-^mmi o omnzmmfv^miyfto zomm^ 

, 0. 3 7g (Immo 1 ) CDffi'ft;:i-ntf>?A ( I I I ) 6*ifDtl2rX^/-;U2 Om 1 ^^^$-e-fe^iS$r, S 
SitTlrT2IitFBl*ntTrgTt, ^etC mPBljiffliSr^gcttfCo 6 0'C(;:Tmra. iStl. 40t;{;TmFBl« 

{iTK^SfcJSb, ^-OS^. 1 6 CCJ^lTll^FBlgflJ&a^fTV^. Eu (AQ2CA) aPhenSftfe. 
z:©Eu (AQ2CA) 3Phen(O4 0 5 nmmi&T(D^yt7.<i7h}li:nt&LfttZ.!b. M«l^3t<*:La20 

2S:Eu ({b^:r:/hX:^;?.aSaKX- 6 8 1) tit&l^X 



4t6§200S-8872 



(37) 

. (S5, *Sig©Jg®,(C*3tt-S>%7t7.'^i7 hjKOffiHttt, 5 0 0 nm~6 0 0 nm<DKfii5HrtTSjffl$il^iS5tX 

«HC!iSTf63tb, mM^^WL a 2 O 2 S : E u \zit'^, ®ei!ifi*<:*;<Stfi«fi«mr->7 h UTt^fc. 
[0 13 8] 



[{b4 1] 




Eu(AQ2CA)3Phen 

[0 13 9] 

mmm s ) 

(Eu (p-DBFBA) 3Phen<D-&fi£) 

0. 3 2 g (1. Ommo 1 ) WTE^iftT^i^n* P -D B F B A. 0. 0 7 g (0. 3 Smmo 1) Ol, 1 
0 -7x:^>hPU > l*fO!^, *3J;t>*0. llgd. 0mmol)©2, 2 ' --f 5 7 -xX^y-;W&. 7^ h 7 
t h*D77>/T-t hr:hU;i/=2/3 ©ig^ig^l 6 Om ItcSditTTigfilb^. ClOJS^'v, 0. 1 

2g (0. 3 Smmo 1) (DMii:=i—aE'yA (I I I) 6 TK^Oi^SrX^' y -;W/7-fe h 'J Jl'= 1 /3 
^) ©}g^^jK2 Oml'vj§ijS$-&fcj§SSS, JtaETltTlBfradHtTSSTbfc. ^-W^, 6 0*ClrT 1 I^F«1, Ktr 
, 5 0"CllTmtraffi^LfcS, ^fi{:Ti^l 5P#raSJcmbfCo fefi£LS:itjS<&®5l5iib, Ji^ y -JVC^^Vtz 

o '#?>nfceei9^^:^, 8 0t:nTK^K^b, i 6 o'CicxmFpi^Ms&ffv^, eu (p-dbfba 

) 3PhenS:#;t. 

Z(DEu (p-DBFBA) ^Ph e n<D4 0 5 nmmm-C0%^X^i7 hJV^WmhfttZ.^. mm^^i^L a 

202S: Eu ({kj^rty h-d7 7.aSSKX- 6 8 1 ) iittijbT, f^itT.'^i^ h;i'0®aJtT 2 . 2fg, ^^T.'^ 

M*l^3t#^L a 2 O 2 S : E u HJt'<. iaije«S*^:^<il3fi«fifi!l»I->:7 h UTV^fe. 
[0 14 0] 




p-DBFBA 
[0 14 1] 



Eu^DBFBAtf»hen 



^632005-8872 



(38) 



(mmm 9 ) 

(Eu (p-DBTBA) 3Phen<D^^) 
0. 3 3 g (1 . Ommo 1 ) (DTi5fl|ji-e*$n-5 p -D BTB A, 0. 0 7 g (0. 3 3mmo 1 ) ©1 . 1 

0-7x±>hDiJ> l*fPi^. iJcklXO. llgd. 0mmol)CD2. 2 ' --f 5 y vX^ x h 7 
t Hn77>/7-t: hnh'j;i/= 1/4 CDig^i§««6 Om l lrjSo5TT^^L;t. dCD^jg'v. 0. 1 

2g (0. 3 3mmo 1) «:S<ka-De':7A (I I I) 6 *ft'^«:X5' h 7 t h*D 7 7 >= 1 / 2 ((^ 

1 0 0'CICT*^KJSU. Eu (p-DBTBA) sPhenSr^fc, 
CKDEu (p-DBTBA) 3 P h e n W4 0 5 nm®e-C<7)^3t7.'^i7 h;i.$:{t^Lfc t S^^ttpt^^L a 

202 S:Eu ({tfiit^:/ h-i/xaSSKX- 6 8 1 ) tlt^VX^^T^^i; h )U(Dmmitr 3 . 2m. fgptX'^i? 

mm^WL a 2 o 2 s : E u izit^. mmmm^:kmizm^^mizi^y b ltv^^. 

[0 14 2] 



[0 14 3] 

immm i o ) 

(Eu (o-DBTBA) 3 (TPPO) 2<^nJ*) 
0. 33g (1. Ommo 1) OTE^^jfiTS^n-S o -D BTB A, 0. 1 9g (0. 6 7mmo 1) Oh'J7 
x:i;l'*:7.7-f'>:t4^vK (EAT> TPPOtVi'p) . iJilXO. llg(l. 0 mm o 1 ) W 2 , 2 ' —f = / v 
X^y-;i/<£r, X^'y— ;W4 Om IJl^^SL/t. ^ICDig^'^, 0. 12g (0. 33mmol) cD^^fcrL-n t!"7A 

(III) 6*fP!|«J*X:?y-;H Oml'\i§«?$-B-feJ§^«', jl8itTtrTll^P^*^ltTjBTLfe, 4 0*0 

i!fe#U^. '#e)*a^cgi{^feia^$r, 1 0 OrtCTRS^^b, Eu (o-DBTBA) 3 (TPPO) 2 
:i<DEu (o-DBTBA) 3 (TPPO) 2 tf-i? j^ft 4 0 0 nmWL E D W3t«rfi9Wb/S:i: 



[{k4 3] 




p-DBTBA 



Eu(p -DBTBA) sPhen 



[0 14 4] 



1^632005-8872 



(39) 



Mb4 4l 



O COOH 




1^ 




oDBTBA 



J 3 

Eu(o-DBTBA) 8(TPP0) 2 




[0 

(E 
0 

1) 



h e 



1 45] 

u (AQISA) 3Phen(Dj«) .,vy.ymi-\^U^J^^U^ 0. 20g (1. Ommo 

^ 0 3^7(1 ommo 1) cDm<ba-D (I I D 6*ffl^^X^V-;W2 Om 1 -vJJ^^ 



it, 

[0 14 61 



litA 51 




Bu(AQlSA)3Phen 

[0 14 71 

immn 2) 

(Eu (o-DBTBSA) sPhencD^fiK) 

0. 5 1g (1. 5mmo 1) ©TSB«lii-C5^^n2> o-DBTBSA, 
0_7i:)->hD'J>l*fP!^*5±i;0. I6g (1. 5mmol)02. 
h' □ 7 7 y -;u= 9 / 1 



0 . 1 0 g ( 0 . 5 mm o 1 ) <^ 1 . 1 

( 



«J 111111 vy i / — J — 

i§!«8 om 1 \zmmyxmm\^it. ^<DmfR^^ o. i ? g 



a V/Xy y — ;i'= y / 1 VKP'TACTJCa/ v^,«,uirw»i 0/1 



lOO-CICTJS^i^JSU :ecO^l6 0'CllTmr.^llft«iS^ttl^. Eu (o-DBTBSA) sP^enSltr.. 
^(DEu (o-DBTBSA) gPhenH. tf-i^«ft4 0 0 nm0L EDOJt&88«b^ct ^15, 

[0 14 81 



4$ 632005-8872 



(40) 

[{b4 6] 



O SO3H 

o-DBTBSA Eu(o-DBTBSA)3Phen 

CO 1 4 9] 

(Eu (IQSA) 3Phen<D-&^) 

0. 63g(3. Ommo 1) ®<V*/U>-5-;^;i'7*>K (fiAT. I Q S Atl^^) , 0. 20g(l. 
Ommo 1 ) <D1 . 1 0-7x:h> hnU > 1 *fP!K3, iS^V^O. 3 2 g (3. Ommo 1 ) <D2, 2 ' -'f 5 7 
Xt^y-^l/iE, X5'y-;l'5 Om 1 HiliiSTT^^L/::. Z.<Dmm^. 0. 37g (1. Ommol) (Omit^J—n 
tC^A (III) 67Kffli^&x^'>'-;i.2 Om 1 'v^ff^^-e-feSfiS*, SdSTUT 1 P#W*HtTrSTb, HfciP#ra 

O'CflTK^^JSL, ^(^^1 6 0"C{rTmWI»iJQa$rfT^V Eu (IQSA) 3 P h e n §r#fco 
ZKDEu (IQSA) sPhend, tf-i^ffi^S 3 7 5 nm<DL EDOTtSrfigWLi^i; ^15. g^fe5!7tSr{tlgU/i 

[0 15 0] 




[ib4 7] 




IQSA Eu(IQSA)3phen 
[0151] 

(Eu (DPPA) 3Phen<D-a-^) 

IQSASr. TIE«ifiT^^n-5v7xx;^3l^X7-<>S5 (DPPA) 3. Ommo HZ^XfzZ t&.iMimmm 
13il^«HrUT, Eu (DPPA) sPhenSrfffc. 

;i©Eu (DPPA) sPhentr, tf-57&g4 0 0 nm©LED031£*S^Mb;fci:C:5, #fe5E^€:?6KL/fc 

[0 15 2] 
[{b4 8] 




DPPA 



Eu(DPPA)sPhen 



4% §92005-8872 



(41) 

[0 15 3] 

(Tb (o-DBFBA) 3PhenO-&^) 
0. 9 5 g (3. Ommo 1 ) (DTEfititT^Stl?) o -D B F B A, 0. 2 0 g (1. Ommo 1 ) (0 1 . 10 

-7x:>->hP'J >l7KfQ!^, 43±t;^0. 3 2g(3. 0mmol)<D2. 2 ' --f S y vX:5'y-;W2r. X^y- 
)15 Om] [zmmTT^mi^tz. Z.<Dmm^. O. 37g (1. Ommol) (Dmtr-)V\iOA (I I I) 6*?n#) 

1 6 0"C(CTlPfrBl?^5Jia$rffVi, Tb (o-DBFBA) sPhenS-^^. 
;i(DTb (o-DBFBA) aPhentC. tf-i7&fi 3 7 5 nm©L E DCOTtSrfiSI* L^t 

[0 15 41 



Ut4 9] 




o-DBFBA Tb(o-DBFBA)3Phen 
[0 15 51 

mmmi 6) 

(Tb (o-DBTBA) 3Phen<D-&fig) 

0. 9 9 g (3. Ommo 1 ) (DTIBSijfiT*$^a-5 o -D B T B A, 0. 2 0 g (1. Ommo 1) Wl. 10 
-7x:?->hD"J > iTKlOifel, *5J;tK0. 32g (3. Ommo 1) (02, 2' — f 5. / ^ :x.9 J — 
;W5 Cm 1 (rjlcStTTJ§^b/co Z.<Dmm.^. 0. 3 7g (1. Ommol) (D^'C'r h. (Ill) 6*f0!fel 
S:X^y-;U2 Om 1 'vig^S^sWcJgj^^, JlfiitTlCT 1 WB^dHtT^TL. ^ta*T&J^bit. ^fiKb^cit®^® 
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